This paper investigates the effect of occupational licensing regulation on the representation of minority (female and black) workers in a range of skilled and semiskilled occupations representing 12 percent of the civilian labor force. We take advantage of a natural experiment afforded by the introduction of state-level licensing regulation during the late nineteenth and to mid twentieth centuries to identify the effects of licensing on minority representation. We find that licensing laws seldom harmed minority workers. In fact, licensing sometimes helped minorities, particularly in occupations where information about worker quality was difficult to ascertain. (Williams 1982, p. 90-91) 
For classic economic reasons, we conjecture that the craft unions are more likely to have monopolistic powers than industrywide unions. Therefore we would expect to observe more such discrimination in the first type of union than in the second. And included in the category of craft unions are such organizations at the American Medical Association, and any profession in which admission involves the approval of a governing board.
( Alchian and Kessel 1962) .
Occupational licensing coupled with white-dominated craft unions has been a particularly effective tool for reducing employment for Negroes. (Williams 1982, p. 90-91) I. INTRODUCTION Many scholars have claimed that occupational licensing regulations disadvantage minorities such as women, blacks, and Jews in professional occupations (Kessel 1958 (Kessel , 1970 Alchian and Kessel 1962; Frech 1975; Sorkin 1977; Williams 1982) . Licensing, it is argued, functions as a barrier that raises the costs of practicing a given occupation.
Licensing regulations may disadvantage minorities, either because minorities find it more costly to obtain a license or because they are under-represented among incumbent practitioners and regulatory authorities. While in the first instance discrimination against minorities is an unintended consequence of licensing, in the second instance, licensing, by reducing the extent of competition, allows incumbent practitioners and regulatory authorities to further indulge in their taste for discrimination (Becker 1957) . 1 In either case, however, the observable implications of licensing are the same: licensing will have a negative effect on the prevalence of disadvantaged groups within regulated occupations.
Occupational licensing need not have a negative effect on minorities, however.
Indeed, whether licensing harms minorities will depend on the broader function that it serves. Generally, it is argued that occupational licensing reflects capture by the regulated 1 The claim is not that there was no discrimination against minorities prior to licensing but rather that licensing may enhance the extent of discrimination. Because we employ a differences-in-differences approach, our empirical methodology already controls for state-specific discriminatory tastes as well as discriminatory tastes that are changing over time across all states.
group (Stigler 1971) . To the extent that it introduces entry barriers that increase producer rents at the expense of efficiency, licensing may facilitate discrimination against disadvantaged groups. However, this is not the only role that licensing may play. Since Arrow (1963) , economists have recognized that licensing can also help reduce informational asymmetries about professional quality (Akerlof 1970; Leland 1979) . In fact, recent scholarship suggests that the desire to reduce informational asymmetries was an important motivation for the rise of licensing in early twentieth century America (Law and Kim 2005) . If uncertainty about worker quality gives rise to statistical discrimination over observable characteristics like sex or race, then licensing regulation that serves as an improved signal of quality may help minority workers and increase their presence in regulated occupations (Lundberg and Startz 1983; Coate and Loury 1993) .
Curiously, relatively little empirical work has systematically examined the relationship between occupational licensing and the representation of minorities or disadvantaged workers. This is a significant omission given that 20 percent of today's labor force continues to be licensed by state governments (Kleiner 2006) . In this paper we attempt to remedy this deficiency. Specifically, we take advantage of the natural experiment afforded by cross-state and temporal variation in the adoption of licensing regulation across a broad sample of occupations representing approximately 12 percent of the civilian labor force during the late nineteenth and early twentieth centuries (the Progressive Era) to identify how licensing affected women and blacks. By including a range of occupations within the sample that represent a spectrum of high and low skill jobs, we are able to speak generally about the effects of licensing on minority groups.
Additionally, for two occupations (teachers and physicians) we have data on specific licensing requirements that allow us to measure licensing more precisely. By comparing the differential effect of the adoption of licensing regulation on the majority group (white men) and minorities in various occupations, we use a "difference-in-differences" estimator to determine the effect of licensing on minority group representation.
Methodologically, our approach is similar to recent work that examines how exogenous changes in the extent of market competition affect the prevalence and performance of minorities in specific different industries (Heywood and Peoples 1984; Black and Strahan 2001) .
The remainder of this paper is structured as follows. In section II we review the relevant empirical literature. Section III presents information on the evolution of licensing regulations for various occupations over time and discusses the validity of our identification strategy. Section IV discusses the data. Section V outlines the empirical methodology and presents the regression results. Section VI examines the effect of specific teacher and physician licensing requirements on the gender and racial composition of these two occupations. Section VII concludes.
II. LITERATURE REVIEW
To date much of the evidence on the effects of licensing on the presence of women and minorities in particular occupations has focused on aggregate time series trends on the female or minority share of the occupation during periods when licensing laws were introduced or strengthened. In particular, scholarship has examined changes in the share of blacks, women, and Jews in professions like medicine during the early decades of the twentieth century, an era when medical licensing regulations became increasingly strict. Frech (1975) , for instance, claims that stricter licensing requirements that were enacted in response to the Flexner Report of 1910 halted a steady increase in the percentage of black physicians; between 1890 and 1920, the black share of physicians increased from 0.9 percent to 2.7 percent, but subsequently declined to 1.4 percent by the late 1960s. Looking at medical school enrolment figures, Sorkin (1977) believes that stricter medical licensing regulations also reduced the share of female medical students.
He notes that the percentage of female medical students peaked in 1910 and was greater in 1910 than in 1950. This negative correlation between periods of licensing and the female share of the occupation at the national level is taken as evidence that licensing harms women.
While these figures are suggestive of a possible relationship between licensing and minority representation, it would clearly be premature to conclude on the basis of this evidence that there is in fact a causal relationship at work. First, there is a problem of aggregation. One must be cautious about attributing changes in the composition of an occupation at a national level to changes in legislation that are enacted at the state level.
Second, there is a problem of omitted variables. Clearly, many factors apart from licensing will influence the share of an occupation that is female or black over time. As a result, the effect of licensing on minority representation within an occupation is unlikely to be correctly identified.
An alternative approach to analyzing the effect of licensing on minority representation involves comparing licensing exam pass rates. In his examination of cosmetology licensing in Illinois and Missouri (two states that license cosmetologists) in the early 1970s, Dorsey (1980 Dorsey ( , 1983 finds that black license applicants were 30 percent less likely to pass the licensing exam than white applicants, holding constant education and training. Along similar lines, it has also been found that black insurance license applicants in Illinois were far more likely to fail the licensing exam than white applicants (Revised Agent-Broker Exams 1978) . The differential between white and black licensing exam pass rates is attributed to discrimination on the part of licensing authorities.
While this body of evidence is more compelling than the time series approach that merely analyzes national trends, it is still problematic. First, factors apart from education and training are likely to affect examination pass rates. Second, the evidence from these studies is limited to a small number of occupations in a small number of states. Third, in these studies, the effect of licensing is estimated by comparing white and black pass rates within states that already license the occupation. Identification of the effects of licensing is therefore limited entirely to one source of variation-race. If one is determined to use licensing pass rates as the outcome variable, this is clearly the only approach available (since licensing pass rates will only be generated by states that already license a given occupation) but in so doing, this approach ignores variation across states in the timing and nature of the licensing regime.
Methodologically, our approach takes its cue from the literature that examines how exogenous changes in market competition affect the representation and performance of minorities in certain industries. The specific hypothesis tested in these studies is whether competition in product markets influences the degree of employment discrimination. Since Becker (1957) , it has often been argued that non-competitive product markets allow employers to indulge in their taste for discrimination. When product markets are less than competitive, employers earn above normal rents; employers may spend these rents by hiring workers in a discriminatory fashion (Alchian and Kessel 1962) . Variation in the degree of competition in product markets can therefore be used to test this hypothesis.
Within this literature, three approaches have been adopted. In the first approach, identification comes from variation in market structure across different industries. Some measure of industry concentration is used to proxy for the degree of market power in product markets and cross-sectional variation in industry concentration is exploited to test the proposition that greater product market competition reduces the degree of employment discrimination (Shepard 1969; Oster 1975; Luksetich 1979) . The main problem with this approach is that omitted industry characteristics may bias the relationship between product market competition and employment discrimination. Hence, a second approach uses geographic variation in competitive market structure within a given industry to determine whether product market competition influences employment discrimination. Ashenfelter and Hannan (1986) adopt this approach in their analysis of sex discrimination in banking. They divide the state into different geographic regions and use firm level data on the share of female employees in banks in Pennsylvania in 1976 to measure the degree of employment discrimination. They find that the share of female employees at the firm level was higher in those regions where competition among banks was greatest.
A third approach uses changes in regulatory regime (which in turn, influence the degree of competition) rather than regional variation concentration ratios to identify the degree of product market competition. State or federal deregulatory legislation potentially offers a more exogenous source of variation in competitive market structure than variation in concentration ratios. Two studies in particular stand out in this regard. The first, by Heywood and Peoples (1994) For our purposes, this point is important because it helps establish our claim that licensing regulation was exogenous, at least with respect to the desire to discriminate. It is often argued that licensing is introduced to control entry. The historical literature, however, does not suggest that licensing was ever introduced specifically out of a desire to discriminate against women or minority workers. Figure 1 provides some evidence in support of this view. If licensing regulation were introduced in response to a general desire to discriminate, then presumably we would observe licensing emerge first in occupations with a significant presence of black or female workers. This does not appear to be the case. Dentistry and pharmacy were among the first occupations to license; in neither occupation were women or blacks well represented. Accordingly, the fact that there are no obvious temporal patterns regarding the diffusion of licensing during this period suggests that a specific desire to discriminate against particular groups cannot explain the growth of licensing regulation.
If licensing is to serve as a natural experiment, then licensing laws for a given occupation should ideally appear to be more or less randomly adopted across states. This ensures that licensing states (the treatment group) are similar to non-licensing states (the control group), which is a key precondition for a natural experiment where state level variation is the source of identification.
Figures 2 through 4 display maps that show, by census decade interval, when states adopted regulation licensing accountants, engineers, and registered nurses, respectively. 3 A glance at these maps suggests that there are no easily discernable geographical patterns with respect to the adoption of licensing regulation for these four occupations. States that are shaded in darker colors adopted licensing later than those shaded in lighter colors. Early or late adopting states do not appear to be concentrated in particular geographic regions. The timing of adoption of licensing legislation for each of these occupations does not appear to be related to region, urbanization, demography, or level of economic development any obvious way. For instance, New England and MidAtlantic states (states that were more urbanized, wealthy, faster growing, and politically progressive) did not always adopt regulation sooner than southern or western states.
Curiously, states that may have been relatively less developed (South Atlantic, Gulf
Coast, and Western) and less politically progressive are often among the earlier adopters of regulation. Indeed, states that adopt licensing regulation at any given point in time do not appear to share much in common. Consider, for instance, Figure 3 , which shows the timing of engineering licensing. Among states that adopted engineering licensing regulation, Louisiana was the earliest adopter, followed in the subsequent decade by Florida, Idaho, and Wisconsin. Additionally, the pattern of adopters varies across occupations. Compare, for instance, Figure 3 with Figure 4 , which shows the timing of registered nursing regulation. States that were the earliest adopters of nursing regulation (California, the Midwest, and parts of the Northeast) were among the later adopters of engineering licensing. Hence, the evidence presented in these maps suggests that the timing of adoption of licensing regulation is not well correlated with geographic region.
While the adoption of licensing regulation is not well correlated with geography, it may be correlated with other factors that would render this a poor natural experiment.
For instance, if it were the case that, in a given period, states that tend to adopt licensing and other labor market regulations were also states where minorities were increasing their representation in skilled jobs like plumbing or engineering, then we might misattribute the growth of minority workers in these occupations to the adoption of licensing laws.
Alternatively, if urbanization leads to greater tolerance of female labor force participation and is also correlated with political activity that generates licensing regulation, then any positive correlation between licensing and female participation in licensed professions may be spurious.
If there were only two time periods in our sample, one would simply analyze descriptive statistics of treatment and control states to test for differences in means.
Clearly this is not possible for us because the adoption of licensing regulation spanned several decades and states that are in the control group in one period may be in the treatment group in a later period. Our solution is to estimate probit regressions for each occupation. In these regressions the dependent variable is an indicator that equals 1 if a state is regulated in a given census period and 0 otherwise. Since our goal is to predict change in licensing status at the state level, for each occupation, the sample begins in the last census year when no state had adopted licensing, and ends in the first census year in which every state had adopted licensing, or 1950, whichever occurs first. Sample sizes will therefore vary across regressions because the interval over which states adopted licensing varied across occupations.
The independent variables are a series of state-year controls that proxy for statelevel characteristics that may be correlated with minority representation in a given occupation. If these controls are not systematically correlated with licensing regulation across occupations, then we are more confident that we have valid control state-years.
The control variables that interest us most are those that directly measure minority representation. There are many ways to control for minority representation in a given state-year. One possibility is the minority's share of the labor force. Another is the minority's share of the relevant occupation. Because it is often argued that licensing is introduced in order to reduce competition from potential entrants, we present results using the first measure of minority representation. Qualitatively similar results were obtained, however, when we used the second measure. force shares and licensing. Few of these coefficients are statistically significant and when they are significant, they vary in sign across regressions. For instance, while the female labor force share has a positive and significant correlation with dentistry licensing, it has a negative and significant correlation with registered nurse licensing. Additionally, while the black labor force share has a negative and significant relationship with barber licensing, it has a positive and significant relationship with engineering and practical nurse licensing. Hence, it would appear that there is no systematic relationship between minority representation and occupational licensing regulation at the state-year level.
As additional state year controls we included the average age of the population, literacy rates, urbanization rates, the share of the population that is domestic born, census region dummies and year dummies. No systematic patterns emerge from an analysis of these coefficients. For instance, the coefficient on urbanization is statistically significant in only three of the ten regressions. In two instances (accountants and midwives) it is positive and significant while in one case (engineers) it is negative and significant.
Additionally, while the year dummies are significant in some regressions, they are not significant in others. Finally, there is no obvious pattern between licensing and the census region dummies. For accountants, engineers and pharmacists, none of the region dummies are significantly different from New England, the omitted census region. For the remaining occupations, some subset of the region dummies is significant, but seldom are the same regions significant across occupations. This provides further evidence for our claim that geography is not systematically correlated with licensing.
We also estimated these regressions using the first difference in minority labor force shares instead of the level to control for minority representation. Perhaps licensing responds to changes in minority representation rather than the level of minority representation. We find no systematic relationship between changes in minority representation and licensing at the state-year level. In only one instance (dentists) is there a significant correlation between changes in female labor force share and licensing regulation. In no case is there a statistically significant relationship between changes in black labor force share and licensing. Qualitatively similar results were obtained when we used changes in the minority's share of the occupation instead of changes in the minority's share of the labor force.
Hence, our analysis shows that there are no systematic differences in observable characteristics between treatment and control state-years. This suggests that the adoption of occupational licensing regulation may indeed furnish a natural experiment that will allow us to make causal inferences about how licensing laws affected women and blacks.
IV. THE DATA As control variables, we include individual and household demographic-level data that were consistently reported across the various population censuses. Our key variables, of course, pertain to the race and sex of the individual. We restricted our attention to blacks since they are by far the largest racial minority group within our sample and the only racial group reasonably well represented across the regulated occupations. We also omitted those states for which the Census of Government (1952) did not have information on the year in which licensing was introduced. Finally, the size of the sample used depended on the presence of workers by sex or by race. For instance, there were no black accountants in the IPUMS sample. Hence, for our accountant regressions, we focus exclusively on non-black workers. Similarly, IPUMS only included data on two male midwives; hence, we omit men from our analysis of midwives. Additionally, since barbers are only men while beauticians are only women, the sample for these occupations excludes members of the other sex. While the number of person years in our sample is very large, it is important to bear in mind that identification is coming from cross-state and temporal variation in licensing regulation. Hence, in the fourth column, we also report the number of state-years of data available for each occupation. Table 2 also shows the total number of workers in each occupation, the share of the sample that worked in each occupation, as well as the number and share of female and black workers in each of the regulated occupations. Clearly the size of each occupation as well as the number of female and black workers varies significantly. For barbers and beauticians, two relatively large occupations, the sample includes a large number of black workers (1,000 and 584, respectively), representing fairly sizable shares (11 and 12 percent, respectively) of the total number of workers in those fields.
Identification of the effect of licensing on black workers should be relatively easy for these occupations. For other occupations, however, the number of female or black workers is small. For instance, there are only 32 female and 37 black dentists. These small numbers may make it difficult to isolate the effect of dental licensing laws on these groups.
More descriptive information about our data can be furnished through regression analysis. Table 3 To control for licensing we use an indicator that equals 1 if an individual resides in a state that regulates that occupation in a given year and 0 otherwise. The coefficient on this variable is seldom significant; when it is significant, it is positive, which suggests that licensing increases the probability that an individual works in a given occupation. Interestingly, it is positive and significant for pharmacists and practical nurses, and statistically insignificant for the remaining occupations in our sample. The coefficients for the other control variables continue to have plausible signs and significance levels.
The failure to find much evidence that occupational licensing harmed black representation is perhaps not surprising, given that we do not find much evidence that licensing functioned as an effective entry barrier overall. Table 5 shows the DID estimates of the impact of licensing regulation on female workers. Again, each column displays probit coefficient estimates for a given occupation.
For none of the occupations in our sample was the coefficient negative and significant. In fact, practical nursing is the only occupation where the coefficient is negative. For plumbers, engineers, pharmacists, and registered nurses, the interaction term is positive and significant, implying that occupational licensing increased female representation. For the remaining occupations, the coefficient on the interaction term is positive but not significantly different from zero.
Overall, the DID results suggest the following tentative conclusions. In general, the introduction of occupational licensing regulation during the Progressive Era did not tend to harm female or black workers. Only for barbers did licensing have a negative impact on minority representation. By functioning as an entry barrier, barber licensing may have reduced opportunities for blacks, which is consistent with the conventional view of how licensing affects minorities. However, for some occupations, licensing had no effect. For five of the ten occupations-specifically, plumbing, engineering, pharmacy, practical nursing and registered nursing-licensing regulation appears to have had a positive effect on the presence of female or black workers. 5 It is revealing that the occupations where licensing seems to have helped female or black workers are also relatively technical occupations, where information about worker quality is likely to be a serious concern. Markets for these services are likely to be characterized by poor information about worker quality. In such markets, consumers might rationally engage in statistical discrimination over observable worker characteristics like race or sex. The fact that licensing appears to have helped female and minority workers in these occupations is consistent with the statistical discrimination hypothesis, which argues that licensing, by serving as an signal of quality, reduces the extent of statistical discrimination and helps traditionally disadvantaged workers.
Robustness check: grandfathering and licensing
So far our analysis has focused on the effects of licensing on all the workers within a given occupation. Perhaps one reason why we do not find significant negative effects of licensing on minority representation is because licensing laws invariably grandfather existing workers. In general, licensing requirements are only binding for new entrants in an occupation. As a result, a significant portion of our sample may be unaffected by the introduction of a licensing law in a given year. As a robustness check, we re-estimated our DID regressions focusing on young workers (less than 35 years old), the sub-sample of workers for whom licensing requirements are most likely to be binding.
6 Table 6 displays the DID regressions for the sub-sample of young black workers.
For pharmacists, the coefficient on the interaction term is positive and significant, suggesting that pharmacy licensing increased the representation of young black workers in pharmacy. For the remaining occupations, the interaction term is insignificantly different from zero. While our earlier results suggested that black representation in barbering was harmed by licensing, when we restrict attention to the group most likely to 6 Because licensing laws grandfather existing workers, one might be tempted to estimate a differences-indifferences-differences (triple diff) regression that interacts licensing, minority status and an indicator for young workers. An advantage of this approach is that it controls for within-state omitted factors that are potentially correlated with minority representation. The validity of a triple diff approach rests in part on the assumption that old minority workers function as a good control for young minority workers with regards to occupational choices. This assumption is unlikely to be valid in our context. For instance, the old subsample of our data set likely includes old black workers who were former slaves. These workers are unlikely to be a good control for young black workers. Additionally, marriage and family obligations and the influence they have on female labor force participation and occupational choices make older women a poor control for younger women. Hence, we choose to present our analysis that focuses exclusively on young minority workers. The triple diff approach does, however, generate qualitatively similar results.
be disadvantaged by licensure, we find no such effect. Accordingly, these regressions
show that the introduction of licensing laws did not disproportionately harm young black workers. Table 7 shows the corresponding regressions for young female workers. For pharmacy, plumbing, and registered nursing, the interaction term is positive and significant while for the other occupations it is insignificantly different from zero. The evidence therefore suggests that the adoption of licensing legislation did not reduce the representation of young female workers and often increased it. In our view, it is revealing that the three occupations where licensing increased the representation of young black and female workers are also occupations where we found that licensing improved black or female representation overall. These occupations, as discussed earlier, are ones where uncertainty about worker quality was likely an issue. If licensing requirements only apply to new entrants, and licensing laws reduce uncertainty about worker quality, then new entrants should disproportionately benefit from licensing. Our regression results provide some support for this perspective.
VI. PHYSICIAN AND TEACHER LICENSING CASE STUDIES
We now turn our attention to analysis of two occupations: medicine and teaching.
A detailed analysis of how medical and teaching licensing regulations affected black and female workers is of interest for several reasons. First, for these two occupations, we have detailed information on the characteristics of state licensing regulation. Instead of measuring the effect of licensing by the presence of an initial licensing law, we now measure licensing using specific licensing requirements that are consistently measured across all states. A potential problem with the licensing variable we used in the previous sections is that it treats all states that license a given occupation as having identical licensing regimes. An advantage of using a specific licensing requirement is that it furnishes a more accurate indicator of licensing and should reduce measurement error that biases coefficient estimates towards zero. Second, teaching and medicine are two occupations where information about worker characteristics was likely to be a serious issue, particularly during the period under investigation. During the Progressive Era, advances in basic science dramatically altered the nature of the medical profession, making the issue of physician quality increasingly salient to consumers of medical services. (Law and Kim 2005; Ludmerer 1985; Starr 1982) . Similarly, in teaching, the growing importance of high school education and training in more technical scientific subjects also increased the knowledge base required to be an effective teacher (Goldin 1998 ). An examination of physician and teacher licensing regulation may therefore provide additional evidence on the statistical discrimination hypothesis. Finally, critics of medical licensing requirements have often claimed that medical licensing laws were used by organized medicine to shut down medical schools that trained female and black doctors (Kessel 1958; Starr 1982) . It is often asserted that these medical licensing laws harmed minority and female workers (Kessel 1970 ). An examination of the effects of medical licensing laws will therefore furnish a test of this claim.
For each occupation, we measure licensing in two ways. For physicians, we use (i) the year in which a four-year medical degree was required for a medical license and
(ii) the year in which some pre-medical college education was required for a medical license. Data on these requirements are from Baker (1984) suggests to us that it may be more difficult for us to make definitive causal inferences regarding the effects of teacher licensing requirements on blacks. (1) and (2) display the corresponding regressions for our two measures of physician licensing. In these regressions, the coefficients on minority labor force shares are never significant. Columns (3) and (4) show the regression results for our two measures of teacher licensing. While the coefficient on the female labor force share is positive and significant for the first measure of teacher licensing, it is negative and insignificant for the second. In contrast, the coefficient on the black labor force share is negative and insignificant for both measures of teacher licensing. Qualitatively similar results were obtained when we examined the first difference in minority labor force participation and when we replaced minority labor force shares with the minority share of the occupation. Accordingly, it appears that licensing of teachers and doctors was not systematically related to minority labor force representation at the state-year level. Table 9 shows the regression results from our analysis of the impact of physician licensing requirements on females and blacks. Columns (1) through (3) display the results when the four-year medical degree requirement is used to measure physician licensing. In columns (4) through (6) the pre-medical college requirement is used to measure physician licensing. We present our results with and without interaction effects. Qualitatively similar results are obtained when we estimate the regressions without individual and household level controls. While licensing did not reduce the growth of the medical profession overall, there is some evidence that it increased the representation of blacks; the coefficient on the black-licensing interaction term is positive and significant when the pre-medical college requirement is used to measure doctor licensing. For women, the coefficient on the interaction term is positive but not significant regardless of how we measure physician licensing. Thus, it would seem that medical licensing laws enacted in the early decades of the twentieth century had a positive impact on black representation in the medical profession (which is consistent with the statistical discrimination hypothesis) but no effect on women. These results contrast sharply with the conventional view, which argues that minority representation in medicine was adversely affected by Progressive era physician licensing laws. Table 10 displays the regression results for teachers. In the first three columns the high school graduation requirement measures teacher licensing. In the last three columns the requirement that license holders have attended some college is our measure of teacher licensing. The coefficients on the sex and race interaction terms are qualitatively similar regardless of how licensing is measured. Teacher licensing requirements increased black representation but reduced female representation. The results for blacks are, in our view, consistent with the statistical discrimination hypothesis. Within the teaching profession, blacks were clearly a minority group that might have been disadvantaged as a result of statistical discrimination. Licensing regulation, as a signal of quality, may have helped blacks enter the teaching profession. The results for women, however, are more difficult to interpret. Taken at face value, they are consistent with the standard hypothesis that argues that entry barriers facilitate discrimination. However, we are uncertain as to whether this is the correct interpretation, since, as noted earlier, in occupations that are disproportionately female it is unclear who is the target of discrimination.
In the case of teachers, southern states are heavily represented among the late adopters of teacher licensing regulation. It is possible that opportunities for blacks in the south changed at a different rate than in other regions. For instance, if educational opportunities for blacks evolved differently in the south, then, since the timing of licensing is correlated with region, our DID estimates may incorrectly attribute improvements in the representation of blacks to teacher licensing regulation. As a robustness check, we re-estimated the teaching regressions excluding states from the South Atlantic (OK, AR, TX, LA) and West South Central (MS, AL, TN, KY) census regions. Eliminating these southern states from our sample does not alter our findings, either qualitatively or quantitatively. Teacher licensing reduces female representation but increases black representation, regardless of which measure of teacher licensing we use.
The time period during which teacher licensing requirements were introduced was also a period when marriage bars-laws that prevented married women from workingwere also adopted by local school districts (Goldin 1990) . If licensing requirements are positively correlated with marriage bars, then our regression results will overestimate the negative effect of teacher licensing laws on female representation in the teaching profession. Because women who never married were not subject to these laws, as a robustness check we re-estimated the teacher regressions on the sub-sample of workers who were never married. 7 The significantly negative impact of licensing on female representation in the teaching profession persists in these regressions.
The early twentieth century was also a period of rising public school enrollments, particularly at the high school level (Goldin 1998) . As high school enrollments rose, the demand for teachers with advanced skills also increased, which may have favored male representation in the teaching profession. If teacher licensing is positively related to rising school enrollments, then our regressions will overestimate the negative effect of licensing on female representation in teaching. To determine if this was the case, we included the public school enrollment ratio in our regressions on the relationship between state-year characteristics and our two measures of teacher licensing (see Table 8 ). The coefficient on this variable is positive but not significant in one case, and negative and significant in the other. The negative impact of licensing on female representation in teaching is therefore unlikely to be the product of rising school enrollments.
As a final robustness check, we also re-estimated the teacher and physician regressions focusing exclusively on the young sub-sample of our data set (see Tables 11   and 12 ). For physicians, the representation of young female and black workers was unaffected by either measure of physician licensing. For teachers, we find that licensing increased the representation of young blacks and decreased the representation of young women, regardless of how teacher licensing is measured. These results mirror those found using the full data set.
VII. CONCLUSION
It is widely believed that licensing laws, by functioning as an entry barrier, reduce opportunities for traditionally disadvantaged workers. In this paper we take advantage of cross-state and temporal variation in the introduction of occupational licensing regulation during the Progressive Era to determine if in fact this is the case. By merging information on the timing of state licensing laws with detailed, individual-level data, we are able to investigate the effects of these laws on a broad sample of occupations, ranging from barbers and beauticians to plumbers and pharmacists. Additionally, for two occupations (teachers and physicians), we gathered detailed information on the nature of state licensing requirements and we examine the effects of these requirements on minority representation. Taken together, these occupations represent approximately 12 percent of the civilian labor force from the late nineteenth to mid twentieth centuries.
Overall, our empirical analysis suggests that turn of the century licensing legislation did not generally harm black or female workers. In only one occupation (barbering) was licensing harmful to blacks, but even this result weakens when we restrict our sample to young workers to account for the effect of grandfathering. Teacher licensing requirements also had a negative effect on the representation of females in the teaching profession. For the remaining occupations in our sample licensing either had no effect on female or black participation or it had a positive effect. For instance, we find that licensing increased the representation of blacks in the medical profession, and women in engineering and pharmacy. In our view, it is revealing that those occupations where licensing appears to have helped minorities are generally those where information about worker quality was likely to be an important concern. Hence, our findings suggest that the conventional wisdom about how licensing affects minorities is not well supported, at least during the Progressive Era. , 1900-1950 1939 to 1949 (10) 1929 to 1939 (14) 1919 to 1929 (20) 1909 to 1919 (3) 1899 to 1909 (1) Figure 4 : Adoption of registered nurse licensing, 1890-1940 1929 to 1939 (1) 1919 to 1929 (4) 1909 to 1919 (30) 1899 to 1909 (13) Figure 5 : Adoption of the four-year medical degree requirement, 1890-1930 after 1930 (10) 1919 to 1929 (9) 1909 to 1919 (9) 1899 to 1909 (14) 1889 to 1899 (6) Notes: Robust standard errors are reported in parentheses. ** and * denote statistical significance at the 1 percent and 5 percent levels, respectively. Regressions were weighted by state labor force. , 117, 373 1, 117, 373 1, 117, 373 1, 117, 373 1, 117, 373 1, 117, 373 State years 192 192 192 192 192 192 Notes: State and year fixed effects as well as individual and household level controls (age, literacy, domestic, married, widowed, children, two families, three families, at school) are also included. Robust standard errors, clustered at state level, are in parenthesis. ** and * denote statistical significance at the 1 and 5 percent levels, respectively.
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